Objectives: To evaluate clinical feasibility of the Pain-QuILT (previously known as the Iconic Pain Assessment Tool) from the perspective of adolescents with chronic pain and members of their interdisciplinary health team. The Pain-QuILT (PQ), a web-based tool that records the visual self-report of sensory pain in the form of time-stamped records, was directly compared with standard interview questions that were transformed to a paper-based tool.
C
hronic pain is common among adolescents, with prevalence rates ranging from 20% to 35%. [1] [2] [3] [4] Interdisciplinary pain teams comprised of health professionals who are specialized in the diagnosis and management of pediatric chronic pain are considered the standard of care for treating adolescents with chronic pain. [5] [6] [7] One important component of chronic pain assessment is an evaluation of sensory features such as pain intensity, quality, and location. 2 Given the inherently subjective nature of pain, self-report measures are regarded as a primary source of clinical information, complementing observation and knowledge of clinical context. [8] [9] [10] [11] Within the field of pediatric pain, there is a high availability of single-item measures of sensory pain intensity. [12] [13] [14] [15] [16] [17] The psychometric properties, interpretability, and feasibility of these measures have been comprehensively reviewed elsewhere. 8, 18, 19 For older children and adolescents, the visual analogue scale, adjective descriptor scales, and numeric rating scale (NRS) are recommended. 18, 20 These single-item intensity scales are simple to use and their validity has been demonstrated in situations requiring unidimensional measurements of current pain. However, these scales are not suitable to elicit a detailed account of the complex sensory experience of pain, including pain quality and location. 21 A limited number of pediatric pain scales have been developed to meet this need such as the Varni/Thompson Pediatric Pain Questionnaire, 22 Adolescent Pediatric Pain Tool, 23 and Abu-Saad Pediatric Pain Assessment Tool. 24, 25 These paper-based tools are designed to measure pain intensity using the visual analogue scale, pain location by drawn body manikins, and pain quality through lists of word descriptors.
Another common way of assessing sensory pain in clinical practice is for interdisciplinary teams to develop their own pain questionnaire or interview protocol. However, these methods do not allow patients to easily report the complex experience of varying intensities and qualities of pain across different body locations. Furthermore, methods of self-report that rely entirely upon verbal-based and word-based descriptions of pain may present difficulties for individuals with limited written or verbal communication skills, 26 or a preference for visual communication. [27] [28] [29] [30] [31] Recent advances in technology have facilitated the development of new methods for assessing pain, such as e-diaries. [32] [33] [34] 35 This electronic approach offers multiple advantages over pencil-and-paper questionnaires, such as minimization of errors in data transfer and transcription, ability to capture time-stamped data, ease of data sharing, increased patient compliance, and heightened patient satisfaction. [32] [33] [34] 35 Electronic tools can also facilitate real-time data collection of "pain right now," which minimizes the documented shortcomings of retrospective pain ratings, such as data distortion from recall bias. [36] [37] [38] [39] The Pain-QuILT (PQ) (previously known as the Iconic Pain Assessment Tool) is a web-based tool designed to allow patients to visually self-report the nature of their current sensory pain (quality, intensity, location) in the form of timestamped pain records. [40] [41] [42] To our knowledge, the PQ is the first tool that combines the benefits of electronic administration, real-time data collection, and illustration of pain through a mixture of icons and word descriptors on a detailed virtual body-map. Specifically, patients can choose from a library of stylized images (icons) to describe the quality of their pain, such as a flame for burning pain. After giving a rating of intensity (0 to 10 NRS), each individual icon can be "dragged-and-dropped" onto a detailed virtual body-map to show pain location. The PQ has been iteratively developed and evaluated using a phased approach. [40] [41] [42] In brief, the original version of the tool was created for adults with central poststroke pain 40 and was subsequently adapted for adults with chronic pain 41 as well as adults (aged older than 18) and adolescents (aged 12 to 18) with arthritis (available at: www.painquilt.mcmaster.ca). 42 As described in previous publications, the tool has undergone content validation through icon evaluation and refinement as well as usability testing in several different chronic pain populations. [40] [41] [42] However, it has never been used in a clinical setting alongside the current protocol for assessing sensory pain in a clinical feasibility trial. 43 
METHODS
The aim of the present study was to assess the clinical feasibility of the PQ from the perspective of adolescents with chronic pain and members of their interdisciplinary pediatric health team in the context of a follow-up chronic pain clinic appointment. As a clinical feasibility test, the specific objectives of this study were to assess the PQ for (1) ease of use; (2) time required to train and complete; (3) user preferences; (4) perceived clinical usefulness; and (5) perceived barriers to implementation. This project received approval from the local Research Ethics Boards and all participants provided free and informed written consent.
Study Setting
This study was conducted at a single chronic pain clinic in a university-affiliated pediatric tertiary care center serving metropolitan Toronto and central and northern Ontario. It was staffed by an interdisciplinary health team consisting of anesthesiologists, advanced practice nurses, a psychologist, a psychiatrist, physiotherapists, and a clinic administrative coordinator. During a typical follow-up clinic appointment, the patient met with the entire health team and took part in a comprehensive assessment, including history of the pain problem, pain-related disability (eg, impact on sleep, mood, school), and current pain management strategies (eg, physical, psychological, pharmacological). The team utilized a semi-structured verbal interview format to assess sensory aspects of pain, including quality, intensity, and location (see section Clinic comparator tool). After the assessment, the patient and health team worked together to generate a comprehensive pain management plan.
Patient Selection
Adolescent participants aged 12 to 18 years were consecutively scheduled follow-up patients at the participating chronic pain clinic. Because of the high burden of multiple clinical assessments completed by new admissions, only follow-up patients were invited to take part in the study. Adolescents were eligible for this study if they were currently receiving treatment for chronic pain, were able to speak and read English according to their health care provider, and had self-reported pain in the previous 12 hours. Adolescents were excluded from the study if they had known major cognitive or psychiatric disorders that could preclude interview discussion as per their health care provider. Individuals were also excluded if they had severe vision or hand dexterity impairments that could prevent independent use of a computer and mouse.
Chronic Pain Health Team Selection
Members of the chronic pain team were eligible for this study if they were involved in the care of at least 1 adolescent participant and/or provided administrative support at the clinic. Visitors to the clinic and trainees were excluded.
Study Design, Consent Procedure, and Demographic Questionnaires
Iterative cycles of semi-structured individual (adolescent patients) and focus group interviews (health team), incorporating both qualitative and quantitative approaches, 44 were used to evaluate the clinical feasibility of the PQ. We chose to conduct focus groups rather than individual interviews with the health team to capitalize on shared communication and interaction between professional colleagues (eg, building ideas through discussion and communication of personal experiences). 45 A health care provider known to patients identified eligible adolescents by screening the patient lists of consecutively scheduled follow-up clinic appointments. Informed consent for study participation was obtained by the investigator before the adolescent met with the health team for their appointment. The participant completed a General Information Questionnaire, which collected data concerning current grade, computer comfort, and weekly computer use. The participant's health record was consulted to collect information on sex, year of birth, type(s) of chronic pain, and date of pain symptom onset.
Pain Tool Comparison
Before meeting with the health team for their scheduled appointment, the adolescent self-reported their pain using both the PQ and the clinic comparator tool in a quiet study room within the clinic. The order of these 2 assessments was randomized for each participant using a random numbers table to control for potential order effects.
The Pain-QuILT (Previously Known as the Iconic Pain Assessment Tool) as illustrated in Figure 1 . First, they chose from the library of labeled pain quality icons to describe what their pain felt like, such as a "matchstick" icon for "burning" pain. Second, they used the mouse to "drag-and-drop" this descriptive icon onto the virtual body-map to show pain location. The body-map was codified into 110 distinct regions and each region became highlighted as the computer mouse hovered over it. Third, after "dropping" the icon onto the appropriate body region, the user assigned a rating of intensity for this pain by using a 0 to 10 NRS ranging from "no pain" to "worst pain imaginable." After the user had chosen an intensity value, the pain icon appeared on the body-map along with the numerical rating. Users continued to "drag-and-drop" icons onto the bodymap until all of their current pain had been recorded. As seen in Figure 1 , the tool allowed users to visually express different qualities and different intensities of pain across their body (eg, foot pain that is both "electrical" and "burning"; abdominal pain that is "dull" and "aching").
Clinic Comparator Tool
The standard method of assessing sensory pain in the participating clinic was a semi-structured verbal interview, administered during the patient appointment. As it was not practical from an ethical standpoint for the study investigator to be present during each patient's private appointment with the health team, these interview questions were transformed to a paper-based questionnaire that could be administered by the investigator in the study room. See Figure 2 for comparator tool.
Investigator observation and participant comments were used to identify any difficulties or confusion with using the PQ and clinic comparator tool. The results from both tools (color print-out from PQ; written comparator tool) were given to the health team for review, and then the patient joined the team for their scheduled private clinic appointment. Adolescents were also given a copy of their completed PQ record and comparator questionnaire, and were encouraged to use the tools to help explain their pain while meeting with the team.
Adolescent Semi-Structured Interview and Chronic Pain Team Focus Group
Following their private clinic appointment, the adolescent returned to the study room and took part in a 15-to 25-minute semi-structured interview with the investigator to discuss their experience using the PQ and comparator tool with the health team as well as their preferences for FIGURE 1. Example of completed pain record from the Pain-QuILT (PQ). The Pain-QuILT (previously known as the Iconic Pain Assessment Tool) is a web-based program for the visual self-report of pain quality (library of icons), intensity (0 to 10 numerical rating scale), and location (drag-and-drop descriptive icons onto virtual body-map) in the form of time-stamped records. In this study, adolescents with chronic pain used the PQ to document their current pain before a scheduled clinic appointment. This is an example of one participant's completed pain record. A free demo of the tool is available at: http://www.painquilt.mcmaster.ca. Copyright McMaster University. Used with permission. All permission requests for this image should be made to the copyright holder.
self-reporting pain. The investigator was experienced in conducting interviews with adolescents and used techniques to minimize the power differential between the interviewer and participant (eg, established rapport, used developmentally appropriate language, engaged in active listening, used relaxed body language). 45 The investigator also stressed that the research team wished to ensure that the PQ addressed the needs of adolescents with chronic pain, and thus encouraged participants to freely express opinions about good and bad aspects of the tool.
Adolescent interview questions were designed to assess the PQ in terms of: (1) how easy it was to learn the functionality; (2) features that were difficult to use or understand; (3) favorite feature; (4) least favorite feature; (5) perceived value for communicating pain with clinicians; and (6) comparison of the PQ and clinic comparator. Participants were also asked to share any additional comments or views about both tools. Each interview was audio-recorded and was conducted by the same investigator. A focus group was conducted with the entire chronic pain team after the first cycle of n = 8 adolescents completed the study.
Semi-structured questions for the health care professionals were designed to assess: (1) ease of interpreting the PQ record; (2) perceived value for patients; (3) clinical usefulness; (4) how well the PQ fit into clinic workflow; (5) perceived barriers to implementation; and (6) comparison of the PQ and clinic comparator tool. Focus groups were moderated by the same investigator (C.L.) who conducted the adolescent interviews. After completion of the first testing cycle (8 adolescent interviews; health team focus group), the PQ prototype was refined based on adolescent and provider feedback, and then another cycle was initiated. Testing continued until no new issues with the prototype were identified.
Analysis
Each interview session was audio-recorded, transcribed verbatim by an experienced transcriptionist, converted to text files with identifiers removed, and imported into the qualitative software program, HyperRESEARCH. 46 This software was used to facilitate a simple content analysis of the data. 47 Field notes were also transcribed and imported FIGURE 2. Comparator tool: the standard method of assessing pain in the participating clinic was to verbally ask a series of questions to the patient during their appointment. These standard interview questions were transformed to a paper-based questionnaire that could be administered by the investigator in the study room. Adolescents were asked to describe the location of their current pain using word descriptors, rank their current pains in order from most bothersome to least bothersome, choose from a list of adjectives to describe the quality of their pain, and also rate their current, worst, least, and average pain intensity over the past week using the 0 to 10 numerical rating scale.
into the HyperRESEARCH database and included in the content analysis. A line-by-line coding analysis was used to identify key concepts from the interview transcripts and field notes. Concepts addressed during the semi-structured interviews and focus groups were used to thematically code and organize participant responses. 47 Participant quotations were selected to illustrate each key interview concept with the aim of representing the balance of opinion among the adolescents and health team. The identified interview themes and participant quotations were also reviewed with representatives from the health team focus groups for consensus (member checking).
Quantitative data from the General Information Questionnaire, Health Record Questionnaire, PQ, and clinic comparator tool were coded, scored, and entered into a Statistical Package for the Social Sciences (SPSS) database. 48 All data were analyzed to assess measures of central tendency (mean, median) and dispersion (SD, interquartile range [IQR]). Data were also evaluated to ensure that they met the assumptions of parametric statistical analysis (ie, the normal distribution). When these assumptions were not met, the nonparametric equivalent test was used. Painrelated data from PQ were extracted from the backend database and entered into SPSS for descriptive analysis. Data from the comparator tool were manually entered into SPSS. The time needed for participants to complete each tool was extracted from the interview audio recording. Paired t tests (parametric distribution) or Wilcoxon Related-Samples Signed Rank Tests (nonparametric distribution) were used to determine whether there were any differences between the PQ and comparator tool in terms of: number of reported pain locations, number of reported pain quality descriptors, current pain intensity ratings, and time needed to complete. The Fisher's exact test was used to identify differences between the cycle 1 and 2 adolescents in terms of categorical frequency characteristics such as sex. This statistical test was used instead of w 2 because the expected frequency of one or more cells in each 2 Â2 contingency table was <5. 49 Independent t tests (parametric) or Wilcoxon Rank Sum tests (nonparametric) were used to identify differences between the cycles in terms of age and pain duration. The level of significance was set at P < 0.05 for all tests.
RESULTS

Overview of Testing Cycles
Two iterative testing cycles were completed over a period of 2 months. On the basis of feedback from adolescent and health team participants in cycle 1, minor changes were made to the study process in cycle 2. The specific changes were: (1) copies of completed PQ and comparator questionnaires were given to the health team for review approximately 3 to 5 minutes before they met with the patient; (2) a technical "bug" related to dropping pain icons in the white space around the virtual body-map was resolved.
Participant Characteristics
Adolescents
A total of 17 adolescents completed the study (8 in the first cycle and 9 in the second cycle). Sample characteristics are summarized in Table 1 . There was no significant difference between the adolescents from cycles 1 to 2 in terms of age (t(15) = À 1.28, P = 0.22), sex (Fisher's exact test, P = 0.47), or pain duration (U = 25.0, Z = À1.06, P = 0.29). All adolescents (17; 100%) had a computer at home with Internet access. Ninety-four percent of adolescents reported being "comfortable" or "very comfortable" with using computers and the Internet. The self-reported frequency of computer use among participants was: once per week (1; 6%), twice per week (1; 6%), 6 times per week (1; 6%), every day (14; 82%).
Chronic Pain Health Team
All members of the chronic pain team, which consisted of 8 health care professionals, took part in the focus groups for cycles 1 and 2. The cycle 1 focus group also included the clinic administrative coordinator and thus had 9 participants. The average age of team participants was 46.7 years (SD 9.6) and a majority (67%) was female. Participant professions were: administrative coordinator (1; 11%), anesthesiologist (4; 44%); advanced practice nurse (1; 11%), physiotherapist (1; 11%), psychologist (1; 11%), and psychiatrist (1; 11%). They had a mean of 21.8 years (SD 12.6) of health care professional experience, and a mean of 7.5 years (SD 7.7) experience working in pediatric chronic pain.
Self-Reported Pain Using PQ and Clinic Comparator Tool
The administration order among all participants was: PQ first (47%); comparator first (53%). Tables 2 and 3 summarize the self-reported pain data from the PQ and comparator, respectively. A Related-Samples Wilcoxon Signed Rank Test indicated that adolescents reported significantly more unique locations of pain when using the PQ (median of 5 different locations) versus the comparator tool (median of 3 different locations), Z = 16.5, P = 0.013.
There was no significant difference in the number of pain quality descriptors chosen by adolescents to communicate their pain using the PQ (median of 5 pain qualities) and comparator tool (median of 4 pain qualities), Z = 28.5, P = 0.394. A paired sample t test indicated that there was no significant difference in 0 to 10 NRS ratings for current pain intensity between the PQ (mean 5.4, SD 1.1) and comparator tool (mean 6.0, SD 1.7), t 16 = À2.09, P = 0.053. The Pearson correlation coefficient between the PQ intensity score (cumulative score across all body sites) and comparator (single NRS rating) was r = 0.61.
PQ Ease of Use by Adolescents and Health Team
All adolescent participants described the experience of using the PQ to self-report their pain as "easy" or "very easy." For example, one adolescent stated, I found it easy to use and really helpfulybecause sometimes it's hard to think of the word that you're looking for to describe the pain."
Members of the health team provided feedback on the ease of interpreting the adolescent-generated PQ pain records. For example, "It gives a very concise picture ofythe quality and the quantity of painyin a quick snapshot. Because trying to get all of this information from the patient takes quite some timeyso it's a really nice way to have a nice visual overallywhich I think would be useful just for efficiency plus for managing over the longer term."
When asked to contrast the PQ with the comparator tool, the team recognized strengths and limitations of both approaches. In describing the PQ, one team member stated, "It's just much more pleasing to the eye and more immediate. When I see it, 9 times out of 10, it's pretty clear what their problems are and how significant they are. It requires less processing than this [the comparator], for me." Perceived strengths of the comparator were the items related to pain trajectory and pain affect (ie,. asking patients to recall their average, worst, and least pain intensity from the past week as well as listing all current pains in order from most bothersome to least bothersome). For instance, 1 team member stated, "you really have to understand trajectory over time, how much it bothers you. But, in terms of just getting a quick visual, the [PQ] is better. I couldn't say that one is better than the otherythey're complementary."
In terms of adding affective components to the PQ, such as an NRS related to the degree of "bothersomeness" associated with each pain icon, the team stated that it could compromise ease of use. For example, "I think if you were to add anything else [to PQ], you're going to compromise its utility [because] it would become too busy and there would be too much on it. There are always other questions, but they're on our list to exploreyso it's a starting point."
Time to Complete PQ and Comparator
There was no significant difference in the time required for adolescents to complete a single PQ pain record (median 3.3 min; IQR 2.1, 5.0) versus the investigatoradministered comparator tool (median 3.6 min; IQR 2.5, 4.3), Z = 37.5, P = 0.346.
Preferred Method for Self-Reporting Pain in Clinic
Given a choice of methods for communicating their pain in the clinic, 15 (88%) adolescents preferred the PQ, 1 (6%) individual preferred the comparator tool, and 1 (6%) person felt that the 2 methods were equivalent. When asked to elaborate on their reasons for choosing the PQ over the comparator tool, 4 adolescents (24%) referred to a sense of ownership and control over creating their own pain record. For instance, 1 adolescent shared, "Because this [the PQ], it's like I'm doing it. I know that there's not going to be a problemysomeone might write something and it's either not completely accurate or it's not what I meant to say." Other reasons for choosing the PQ included the ability to create a pain picture ("it was easier for me to target my pain with visuals"), ease of use, clarity of communication ("it is a quick way to show what pain it isyand the exact area it's coming from"), and novelty ("I pick the computer because I've done the paper a million times").
The adolescent who chose the comparator tool for self-reporting pain explained, "because it's simpler to read it and answer it." The participant who did not have a specific tool preference shared the view that, "at the moment, they're both equally good."
Clinical Usefulness from Perspective of Adolescents and Health Team
Adolescents characterized the PQ as useful for initiating and promoting clear communication with the health team. For instance, 1 adolescent shared: "Yeah, I definitely did [find it helpful] because at first I was like, 'I'm going in there and how am I just going to start off?'" Similarly, another participant said, "[it was helpful], especially when I was explaining where on my back it hurts. They asked where it is the most painful. Instead of me turning around, pointing out where it is and trying to explain thatyit was easier to explain [with the PQ]. I thought that was pretty cool instead of them having to read a huge paragraph orytry to figure out another doctor's notes, or their own, from months and months ago." Adolescents also felt that reading the PQ records could help the team to gain a more complete understanding of their pain experience: "I think it would be much easier for them to understand and comprehend where the pain is coming from, how much it's hurting, and what type of pain it is." In the words of another adolescent, "they can actually see it instead of me trying to remember it. It would be better."
In discussing the experience of using PQ records during appointments, the team described the tool as a useful trigger for conversation: "One patientysaid, 'I have a pain in the back,' and then we were able to say, "we notice here that you've also described some pain in your shoulder. So, it gave us another tool toyhelp, because the patients are often anxiousyand don't always remember, or just get a bit overwhelmedyso, it allows us toyprompt them a little bit."
The team also commented on the value of allowing patients to independently enter their pain report: "ybecause [the PQ] gives all of the words at once and fairly equally, it is a lot less biasedyfor them to choose a word descriptor. Whereas if we tell them, then the order of how we say it matters and the emphasis that we may inadvertently put on a word matters. So, I think that is also important for the truth of the information that we get." Another person shared, "it [PQ] might be more objectiveybecause it's one they've plugged in. It's not from us telling them what they said last time."
In discussing their experience with reading complex pain records, the team agreed that the PQ provided different information than the comparator tool. For instance, "It gives you insight that they have a wide range of pains everywhere. Even if I'm not looking at each individual pain scoreyI just have an idea of how to approach that patient. I can prepare myselfy[to] expectya whole range of pain complaintsyaffecting a wide range of anatomical areas." 
Clinical Implementation of PQ
Perceived Barriers and Solutions
The health care team identified the following potential barriers to permanent clinical implementation of the PQ: technology requirements (Internet-connected computer; printer if hardcopies are desired), adjusting workflow to accommodate patient completion and team interpretation of the PQ, and ensuring patient privacy as they completed the tool. The team also commented on the transferability of the PQ software across different web platforms. Currently, the tool can be used on any web-enabled computer that is compatible with Adobe Flash Player. The team also generated potential solutions to identified issues such as privacy screens for the computer, using private rooms in the clinic for the PQ assessment, and asking patients to arrive at the clinic a few minutes early.
As an alternative to requiring patients to complete the PQ at the clinic before their appointment, the team also suggested: "[They] could either e-mail it or print it out. The possibilities are endlessyI think it might somewhat empower these people to have this physical picture of how they're doing."
Incorporation of the PQ into Clinic Workflow
In describing how the current clinic workflow could accommodate the PQ, a member of the health team shared, "As we're dishing up each other's paperwork, this is there. We can have a quick lookyto seeywhere their major pains are, and we can hone in. I think it fits quite well at the beginning of the clinic. It certainly doesn't impede anything or delay anything unless we're waiting for them before." The team also suggested that the PQ could potentially increase efficiency of the pain assessment portion of clinic appointments. For example, "It wouldn't replace the conversation [with patients], but I think it might supplement [it] by speeding it up, especially if we gave them an extra five minutesyto fill it out and think about it beforehand." When asked about whether their opinion of the PQ had changed over the 2-month period that it was used in the clinic, 1 team member stated, "Unlike some things we do, I've become more enamoured with it the longer I use ityI've grown fonder of it over time not neutral or negative."
DISCUSSION
To our knowledge, the PQ is the only tool that allows patients to visually self-report sensory pain using a mixture of graphics and word descriptors on a detailed virtual bodymap. Previous work has established the acceptability, usability, and content validity of the PQ in samples of adults with central poststroke pain, 40 adults with chronic pain, 41 as well as adults and adolescents with arthritis. 42 This is the first study to examine PQ clinical feasibility in the context of an interdisciplinary pediatric chronic pain clinic appointment.
Adolescent participants described significantly more unique locations of pain when using the PQ ("draggingand-dropping" icons onto a virtual body-map) versus the comparator tool (verbally stating painful body regions). One reason for this difference could be that adolescents found it easier to report a variety of pain sites when presented with a visual body image, rather than being required to spontaneously generate their own list of body locations. It is also likely that the coded regions of the PQ body-map allowed adolescents to be more specific in pinpointing the precise location of their pain (eg, selecting 3 different areas of the spine on the Pain-QuILT, compared with verbally stating "back pain"). In contrast, there was no significant difference in the number of different pain qualities reported by adolescents when using the PQ and the comparator. This finding may reflect the similar approach used by these tools, both of which require adolescents to select from libraries of pain qualities. The major difference between the tools in this regard is that the PQ offers visual icons matched with word descriptors, whereas the comparator tool offers word descriptors alone. The PQ pain qualities also correspond with defined regions on the body-map.
In terms of pain intensity, the PQ data are captured and recorded in a layered format, wherein each NRS intensity score is nested within a specific pain quality icon, which is also nested within a specific body-map site. Thus, a completed pain record could contain multiple NRS scores across different painful body sites. Given this complexity, it is important to consider whether intensity should be reported (1) separately for each site; (2) as an average across all sites; or (3) only for the site of greatest concern. 50 As described by von Baeyer, each reporting method has its own advantages and limitations. 50 While reporting intensity for each site would be comprehensive, it would also produce an overwhelming amount of data as the PQ body-map is codified into over 100 sites. Calculating the average of all NRS scores on the body-map provides a convenient indicator of the central tendency of data, but also results in a significant loss of information. Thus, while a mean intensity score can provide a mathematical summary of reported pain, we suggest that clinical interpretation of a PQ record requires consideration of this single number in the context of the entire visual record, as well as quantifiable variables such as the number of unique pain sites, and the lowest and highest NRS scores ( Table 2) .
The median time needed to complete the PQ and comparator tool was 3.3 (IQR 2.1, 5.0) minutes and 3.6 (IQR 2.5, 4.3) minutes, respectively. These average times are comparable with other available electronic pain assessment tools, such as the e-Ouch 51 (average of <9 min to complete 3 daily entries among adolescents), as well as clinician-administered paper questionnaires such as the Adolescent Pediatric Pain Tool (3.2 to 6.4 min), 23 McGill Pain Questionnaire (5 to 10 min), and Short Form-McGill Pain Questionnaire (2 to 5 min). 52 As indicated by the health team, PQ implementation did not have a major impact on clinic workflow, particularly because it is patient driven (ie, adolescents are able to input their data without clinician supervision). In this regard, the PQ may also empower patients to assume greater responsibility for expressing their pain to their health team.
Recently, Dell'Api et al 53 sought to understand how interactions with multiple health care professionals shaped the experiences of youth with chronic pain aged 10 to 17 years. Qualitative interviews indicated that interactions with health care professionals had a great influence on youths' perceptions and chronic pain experiences. These authors concluded, "y it is essential that healthcare professionals provide children with the opportunity to communicate their unique experiences with pain." 53 The literature indicates that the mere availability of systematic pain assessment data may not be sufficient to affect clinical decision making. 54 Furthermore, qualitative studies report that many clinicians wish to be involved in planning outcome assessment protocols. 55 This study purposefully sought input from a variety of pediatric pain clinicians to evaluate usefulness of the PQ and to determine the best route for future implementation. We anticipate that this early involvement of clinicians could increase the likelihood of subsequent uptake by the larger clinical and research communities. The PQ will be licensed for clinical use and studies through the McMaster Industry Liaison Office.
A few potential limitations of this study must be addressed. First, the study had a small sample (17 adolescents; 9 health care professionals) that was drawn from a single multidisciplinary pain treatment facility (MPTF), primarily serving metropolitan Toronto and central and northern Ontario. It is important to note that the purpose of this study was to conduct a PQ feasibility trial in the context of this specific pediatric MPTF, rather than to generalize to other centers. A recent survey of Canadian pediatric MPTFs demonstrated that all existing centers treat chronic pain "from an interdisciplinary, multimodal, rehabilitation perspective." (p.990). 6 Thus, the organization and treatment model of the participating site is similar to other MPTFs in Canada. However, recognizing that every treatment facility has a unique culture and "way of doing things," we suggest that the present methodology could be applied to establish the best way of incorporating the PQ into the workflow of other clinics. Although every effort was made to recruit all consecutively scheduled follow-up patients, our convenience sample included only 1 male adolescent. Furthermore, as our study only included follow-up patients, we are unable to conclude about the preferences for self-report among new admissions coming to the clinic for an initial evaluation. Second, from this study sample, we do not know how the tool will perform among people who are not English speaking or who have major cognitive difficulties. As this study required adolescents to take part in a semi-structured interview, it was necessary for all participants be able to communicate fluently in English. The study sample included 1 adolescent who had minor cognitive impairment but was judged to have sufficient capacity to participate according to their health care professional. This individual had encountered no difficulties with navigating the PQ interface or completing the comparator tool. Future work will be required to fully examine the usability and feasibility of the PQ in non-English and/or cognitively impaired populations. Another future direction will be to test the PQ as a measure of changes in pain over time. Third, although the identified themes were reviewed by the health team, we were not able to perform similar "member checking" with adolescent participants. Finally, the comparator tool was created through adaptation of the health team's typical interview questions into a questionnaire that could be administered by the study investigator. It is important to note that the health team is comprised of 8 different individuals, each of whom may have their own style of asking patients about pain (eg, using open-ended questions versus prompts). The literature suggests that multiple contextual factors, such as variations in question phrasing, modifications of top scale anchors (eg, "worst possible pain" vs. "very much pain"), and social desirability, can influence collected pain data. 20, 56 Thus, the comparator tool, which was always administered by the same person in a quiet interview room, may have yielded somewhat different data from an interview between the team and patient.
This study has evaluated PQ clinical feasibility in the context of an interdisciplinary pediatric chronic pain clinic.
Results indicate that the PQ is: (1) easy to use and understand; (2) quick to complete; (3) preferred by a majority of adolescents; (4) perceived as clinically useful for visually capturing pain and promoting patient-provider communication; and (5) limited by minor barriers to clinical implementation. We conclude that the PQ may offer unique advantages over traditional methods of pain assessment by empowering patients and health care providers to visually communicate sensory pain in a web-based format.
